Candida albicans Cyr1, Cap1 and G-actin form a sensor/effector apparatus for activating cAMP synthesis in hyphal growth.
A key virulence trait of Candida albicans is its ability to undergo the yeast-to-hyphal growth transition in response to environmental signals. This transition critically requires a rapid activation of the adenylyl cyclase Cyr1 to generate a cAMP spike. However, the identity of the signal sensors and mechanisms of signal processing and integration remain largely unclear. Recent evidence suggests that some sensors are embedded in Cyr1 itself. To test this hypothesis, we asked whether purified Cyr1 can respond to hyphal induction. Here, we report that Cyr1 co-purifies with Cap1 and G-actin as a tripartite complex which can increase cAMP synthesis in response to hyphal inducing signals in an actin-dependent manner. Cap1 binds Cyr1 and G-actin through its N- and C-terminus respectively. Deleting the G-actin binding sites or treating the complex with the actin toxin latrunculin A or cytochalasin A inhibits the activation of cAMP synthesis. Strains expressing Cap1 mutants lacking the G-actin binding site are impaired in both cAMP synthesis and hyphal morphogenesis. Thus, our findings reveal an essentially intact sensor/effector apparatus composed of Cyr1, Cap1 and G-actin. Furthermore, G-actin's regulatory role in this apparatus may prove to be the missing link whereby cellular actin status knowingly influences cAMP-mediated cellular processes.